235 79"69 _+ 3"60 × IO 6 were calculated. This mol. wt. is lower than the values of 92 × IO 6 reported by Rapp et al. (1977) and I IO × lO 6 reported by lltis et al. (I977). In their studies the mol.
Infectivity and Molecular Weight of Varicella-Zoster Virus DNA
(Accepted 31 October I979) SUMMARY Trypsin treatment of varicella-zoster virus infected cells resulted in release of infective cell free virus in the supernatant. Varicella-zoster virus DNA could be isolated from purified virus. The DNA was infective and the mol. wt. was approx. 8o × Io 6 as determined by length measurements.
The strong cell-associated nature of varicella-zoster virus (VZV) has greatly hampered its investigation so that our knowledge of the virus DNA is still relatively limited. Ludwig et al. (I972) isolated DNA from cell-free virus which had been obtained by sonication of infected cells and recently Rapp et al. 0977) described the isolation of virus DNA from a 'Hirt' supernatant (Hirt, I967) . We have isolated virus DNA by buoyant density centrifugation on a NaI-bisbenzimide gradient from a Hirt supernatant. The DNA was infective but its heterogeneity made it less suitable for length measurements. In this report we describe a procedure for obtaining sufficient amounts of cell free virus by trypsin treatment of infected cultures. Subsequent isolation of DNA from purified virus (Geelen et aL I978) yielded a homogeneous DNA preparation.
Two virus isolates were used, one from a patient with chickenpox and one from a patient with herpes zoster. For propagation of the virus, diploid human embryo lung cells cultured in roller bottles (surface area 720 cm 2) in Eagle's BME with 5 % calf serum, penicillin (IOO units/ml) and streptomycin (Ioo #g/ml) were inoculated at confluency (5 × lO7 cells) with 3 × ~o6 infected cells per roller bottle. The virus was harvested when 9 ° to IOO % of the cells showed cytopathic effects. The growth medium was removed and the monolayers washed once with PBS. The cells were then incubated for a few min with trypsin solution (trypsin o'5 g/l, EDTA o-2 g/1 in PBS; 5 ml/bottle) to detach the cells from the glass. The cell suspension in trypsin solution was centrifuged at 4 °C for 3o rain at I5oog. The supernatant contained infective virus (_+ 3 x io ~ p.f.u./ml). Sucrose gradient centrifugation of the virus concentrated from the supernatant revealed two bands. The upper band contained enveloped virions and the lower band naked virions.
For purification the virus was concentrated from the supernatant by centrifugation at 4 °C for I h at 2oooo rev/min in a Beckman SW 27 rotor and centrifuged on a linear 5 to 55 % (w/w) sucrose gradient in TBS buffer (o'o5 M-tris-HCl, o. 15 M-NaC1, pH 7"4) for I h at 2oooo rev/min and 4 °C in a Beckman SW 4I rotor. The virus bands were collected, dialysed overnight at 4 °C against TBS and concentrated by centrifugation at 4 °C for 1.5 h at 35ooo rev/min. The pellet was resuspended in o-5 ml STE o'o05 (o-~5M-NaCI, o.o5M-tris-HC1, o'oo5 M-EDTA, pH 7"4).
For extraction of the DNA the purified virus was incubated for 3 h at 37 °C with Pronase (pre-treated for 2 h at 37 °C) and SDS at final concentrations of 2 mg/ml and 1% respectively. To isolate the DNA the lysate was layered on the top of a linear sucrose gradient of to to 3o % (w/v) in STE 0"oo5 and centrifuged at r8 °C for 3 h at 35ooo rev/min in a SW 4I rotor. The gradient was monitored with an L.K.B. Uvicord III spectrophotometer at 254 nm. A representative sedimentation profile of the DNA is shown in Fig. I by dialysis against 6o % sucrose in STE 0.oo~. The yield of purified virus DNA was +_ 2/zg per roller bottle.
The virus DNA was investigated for the presence of cellular DNA by buoyant density centrifugation on a NaI gradient. Bisbenzimide (Hoechst 33258) was used at a concentration of o.oot %. No cellular DNA could be detected in this virus DNA preparation.
The infectivity of the DNA was assayed by plaque titration in human embryo diploid cells. We used the calcium phosphate method (Graham & Van der Eb, ~973) followed by DMSO treatment (Stow & Wilkie, I976) to enhance the infectivity. The infectivity titre was 80 to I4O p.f.u./#g of DNA (Table t) . After incubation with DNase no plaques were found and incubation at 56 °C did not affect the infectivity. These results indicated that there was no residual virus in the DNA preparations.
For length measurements, the DNA molecules were spread by a modification of the technique described by Robberson et al. (1971) for single-stranded RNA. The final solution containing VZV DNA I/~g/ml, PM2-DNA component II (internal marker) t/zg/ml, cytochrome c 50 #g/ml, tris buffer 4 raM, EDTA o-I mu and formamide 5 ° ~o was spread on distilled water. The carbon-coated grids were rotary shadowed with platinum at an angle of 9 ° and examined in a Philips 3o0 electron microscope. Photographs were taken at a magnification of × 75oo and were enlarged × 7 on the final prints. The contour lengths of the molecules were measured with a Hewlett Packard calculator (model Io) equipped with a digitizer (model 9 Io7 A). The mean contour lengths of the virus DNA from the two isolates were, respectively, 42.68 _+I' 13 #m and 4~'72 _+ o'73 #m; in both cases I3 molecules were measured. The lengths of the PM 2 DNA were, respectively, 3.46+o.I3/zm (2I molecules) and 3"26 + o. I o #m (I4 molecules). From the length ratio of VZV D NA to PM2 DNA and the tool. wt. of PM~ DNA (6.37 x ~o G, Sol et al. I975) , mol. wt. of 81.54 + 2"96 x IO 6 and
